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The	   valorisation	   of	   biomass	   to	   biogas	   through	   anaerobic	   digestion	   is	   a	   very	   important	   source	   of	  
renewable	  energy,	  but	  suffers	  from	  some	  drawbacks	  like	  a	  limited	  organic	  removal	  efficiency	  (about	  
50%)	  and	  long	  retention	  times	  (about	  21	  days).	  A	  lot	  of	  research	  has	  already	  been	  performed	  on	  the	  
pre-­‐treatment	   of	   biomass	   to	   increase	   the	   solubilisation	   of	   solids	   and	   thereby	   shortening	   the	  
retention	   time.	  A	  novel	  approach	  studied	   in	   this	  work	  concerns	   the	   improvement	  of	   the	  anaerobic	  
digestion	  process	  by	  applying	  a	  low	  energy	  microwave	  treatment	  to	  stimulate	  the	  anaerobic	  micro-­‐
organisms.	  It	  is	  assumed	  that	  low	  energy	  doses	  cause	  a	  stress	  response	  to	  microbial	  consortia,	  which	  
in	   turn	   increases	   the	  metabolic	   activity	   and	  hence	   the	  biogas	  production.	  Only	   a	   few	   studies	  have	  
already	  performed	  research	  on	  this	  topic.	  
	  
The	   aim	   of	   this	   study	   was	   to	   investigate	   possible	   short-­‐	   and	   long-­‐term	   effects	   of	   a	   low	   dose	  
microwave	   treatment	  on	   the	  anaerobic	  digestion	  of	   sludge.	  The	  effects	  on	  biogas	  production	  were	  
evaluated	  using	  an	  experimental	  set-­‐up	  consisting	  of	  22	  lab	  scale	  reactors	  which	  were	  run	  in	  parallel	  
for	   21	   days	   at	   37°C.	   The	   digesters	  were	   fed	  with	   thickened	  waste	   activated	   sludge	   (TWAS)	   of	   the	  
wastewater	  treatment	  plant	  (WWTP)	  of	  Mechelen-­‐Noord	  (Belgium)	  at	  a	  substrate-­‐to-­‐inoculum	  ratio	  
of	  1:1	  on	  dry	  solids	  (DS)	  basis.	  The	  inoculum	  was	  obtained	  from	  a	  large	  scale	  digester	  located	  at	  the	  
WWTP	   of	   Antwerpen-­‐Zuid	   (Belgium).	   The	   short-­‐term	   effects	   on	   the	   methanogenic	   Archaea	   were	  
assessed	  by	  monitoring	  the	  methanogenic	  activity	  through	  a	  number	  of	  biochemical	  and	  enzymatic	  
techniques.	  To	  evaluate	  the	  statistical	  significance,	  each	  experiment	  was	  performed	  in	  triplicate.	  
At	  the	  start	  of	  the	  experiments,	  the	  inoculum	  was	  treated	  using	  a	  Monowave	  300	  (Anton-­‐Paar).	  The	  
effects	   of	   the	   different	   treatments	   on	   sludge	   characteristics	   were	   compared	   by	   analysing	   the	   DS	  
content,	   organic	   dry	   solids	   (ODS)	   content,	   COD,	   soluble	   COD,	   pH	   and	   volatile	   fatty	   acids	   (VFA)	  
concentration.	  
A	   range	   of	  microwave	   energy	   doses	   (1000	   -­‐	   30000	   kJ/kg	   DS)	   was	   applied	   to	   the	   inoculum	   before	  
digestion	  (also	  to	  investigate	  the	  energy	  threshold	  value	  for	  sludge	  disintegration).	  The	  disintegration	  
of	  the	  sludge	  was	  evaluated	  by	  monitoring	  the	  solubilisation	  of	  organic	  matter.	  The	  results	  of	  these	  
experiments	   showed	   that	   a	   microwave	   treatment	   up	   to	   5000	   kJ/kg	   DS	   had	   no	   effect	   on	   the	  
solubilisation	   of	   organic	   matter.	   Based	   on	   these	   results,	   five	   energy	   intensities	   were	   chosen	   to	  
investigate	   the	   short-­‐	   and	   long-­‐term	   effects	   for	   which	   the	   effect	   on	   methanogenic	   activity	   was	  
assessed.	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